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Solid-liquid filtration cloth and filtering device 

BACKGROUND OF THE INVENTION 

[0001] The invention relates to a method of making a solid-liquid fil- 
tration cloth, the method comprising: weaving a solid-liquid filtration cloth com- 
prising a first surface and a second surface; employing a plurality of longitudi- 
nal polymer yams and a plurality of cross-direction polymer yarns in the weav- 
ing; and providing the solid-liquid filtration cloth with a permeability allowing 
liquid in a mixture to be solid-liquid filtered to permeate the cloth and, on the 
other hand, preventing solids from the mixture from passing the cloth. 

[0002] The invention further relates to a solid-liquid filtration cloth 
comprising: a first surface and a second surface; a plurality of longitudinal poly- 
mer yarns and a plurality of cross-direction polymer yarns; and the solid-liquid 
filtration cloth having a permeability allowing liquid in a mixture to be solid- 
liquid filtered to permeate the cloth and, on the other hand, preventing solids 
from the mixture from passing the cloth. 

[0003] The invention still further relates to a solid-liquid filtering de- 
vice comprising: at least one filter surface having a plurality of openings; 
means for moving the filter surface in a rotational direction during the filtration; 
and a solid-liquid filtration cloth arranged against each filter surface, the solid- 
liquid filtration cloth having a permeability arranged to let through liquid in a 
mixture to be solid-liquid filtered and, on the other hand, arranged to prevent 
solids from the mixture from passing the cloth. 

[0004] For example in the mining industry, in the refinement of met- 
als, the forest industry, the chemical industry, and manufacturing processes for 
foodstuffs and pharmaceuticals, there is a need for solid-liquid filtration for 
separating liquid and solid particles from a mixture of solids and liquid. Various 
mechanical filtration apparatuses with different operating principles and proper- 
ties have been developed for solid-liquid filtration. Known apparatuses include 
vertically and horizontally arranged chamber filters, belt filters, double fabric 
presses, horizontal filters, and disc and drum filters, in ail these apparatuses, 
the principle of the filtration is to separate the liquid phase and the solid phase 
at least partly from each other by means of a pressure difference. Furthermore, 
in mechanical solid-liquid filters, the filter surface of the filtration apparatus is 
provided with a filtration cloth, which operates as a filtering layer. In some filtra- 
tion apparatuses, the filtration cloth is moved during filtration, controlled by 
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suitable rollers either continuously or in cycles. Furthermore, for example in 
disc and drum filters, a filter surface provided with a filtration cloth is moved in 
a basin containing a mixture to be processed, so that solids are caught on the 
surface of the cloth. The filter surface is moved with respect to doctor blades or 
the like, which guide the solids accumulated on the outer surface of the filtra- 
tion cloth away from the cloth. 

[0005] A factor influencing the capacity of a solid-liquid filter is the 
size of the filtering area of the filter. For example, in a disc or drum filter, the 
filtering area can be increased by increasing the diameter. However, the prob- 
lem herein is that the size of the filter and, at the same time, its space require- 
ment increases disadvantageously, whereby the efficiency of the production 
space per floor area may be reduced. Drum filters having corrugated sector 
element sides, i.e. filter surfaces, have been developed for solving the prob- 
lem. A corrugated filter surface allows a larger filtering area to be provided in a 
disc filter than previously. In this way, the filtration capacity of a disc filter is 
increased without any significant change in the outer dimensions of the filter. 
However, the problem in this solution is the requirement that the filter sector of 
a disc filter be replaced with sectors provided with a corrugated filter surface. 
Replacement of the sectors causes significant extra costs. In addition, costs 
and problems arise because changes in the sectors usually cause changes 
also in other components and control parameters of the filtration apparatus. 
Accordingly, the problem is how to increase the capacity of existing filtration 
apparatuses. 

BRIEF DESCRIPTION OF THE INVENTION 

[0006] The object of the present invention is to provide a new and 
improved solid-liquid filtration cloth, a method of making the cloth, and, fur- 
thermore, a filtering device provided with a new kind of solid-liquid filtration 
cloth. 

[0007] The method of the invention is characterized by arranging at 
least the first surface of the cloth to be corrugated, whereby the cloth has at 
least one outermost contact surface provided with corrugations opening away 
from the cloth. 

[0008] The solid-liquid filtration cloth of the invention is character- 
ized in that at least the first surface of the cloth is provided with a corrugated 
outermost contact surface provided with a plurality corrugations opening away 
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from the cloth. 

[0009] The filtering device of the invention is characterized in that at 
least an outer surface of the solid-liquid filtration cloth arranged against the 
filter surface is corrugated, at least a contact surface arranged against the mix- 
ture to be filtered comprising a plurality of corrugations opening away from the 
filter cloth. 

[0010] The essential idea of the invention is to arrange a solid-liquid 
filtration cloth against the filter surface of a mechanical solid-liquid filtering de- 
vice, the cloth comprising at least one corrugated outer surface. This being so, 
the cloth comprises at least one outermost contact surface provided with a plu- 
rality of corrugations opening away from the cloth. 

[0011] An advantage of the invention is that the capacity of a filter- 
ing device can be increased in a simple and inexpensive manner. The solid- 
liquid filtration cloth according to the invention can be arranged against the fil- 
ter surface of a normal filtering device, whereby the outer surface of the filter is 
provided with a corrugated surface. Typically, the filter surface of disc and 
drum filters is substantially even. The invention allows the area of such an 
even filter surface to be increased in a simple manner. By virtue of the corru- 
gated surface, the area of the cloth may be more than 20% larger as compared 
with a conventional, even cloth. In the solution of the invention, the structure of 
the filtering device per se does not necessarily have to be changed at all. Fur- 
thermore, since the corrugations in the cloth open outwards, the solids cake is 
easily detachable at the detaching stage of the filtration cycle. 

[0012] The essential idea of an embodiment of the invention is that 
the solid-liquid filtration cloth comprises a plurality of yarns, the length of which 
is significantly shortened after the weaving stage of the cloth, whereby the 
change in the length causes the filtration portion on the surface of the cloth to 
take a corrugated shape. This being so, yarns having a changing length are 
bound to the filtration portion at the bottoms of the corrugations. 

[0013] The essential idea of an embodiment of the invention is that 
the solid-liquid filtration cloth comprises a plurality of highly heat-shrinkable 
yarns, the yarns having a long free run, i.e. the distance between the shrink- 
age yarns and the yarns in the cross direction relative thereto is relatively long. 
A plurality of yarns therefore exists between the binding points. A heat- 
shrinkable yarn has an initial length and is arranged to shorten significantly in 
the longitudinal direction when undergoing heat treatment. The material of 



WO 2005/089900 



PCT/FI2005/050098 



4 

such a yarn may be for instance polypropylene (PP), polyethylene terephtalate 
(PET) or polyvinylidene fluoride (PVDF). Highly heat-shrinkabie yarns may 
draw the binding points towards each other under the action of the heat treat- 
ment, whereby the part of the filtration portion of the cloth between the binding 
points takes a corrugated shape. Highly heat-shrinkable yarns pass at the bot- 
tom of the cloth substantially without winding and constitute a sparse bottom or 
intermediate layer in the cloth. An advantage of this embodiment is, inter alia, 
the achievement of a relatively rigid corrugated surface in the cloth. Highly 
heat-shrinkable yarns passing at the bottom keep the surface of the cloth cor- 
rugated in spite of forces directed thereto. Furthermore, by virtue of its corru- 
gated structure, the filter cloth may be so rigid that it is able to receive part of 
the forces directed to the filter during the filtration. In this case, the frame and 
filter surface of the filter do not have to be as solid as normally, but they can be 
manufactured from a lighter material or an otherwise lighter construction can 
be used therein. This allows the manufacturing costs of the filtering device to 
be lowered. 

[0014] The essential idea of an embodiment of the invention is that 
the solid-liquid filtration cloth comprises a plurality of stretchable yarns having 
a long free run, i.e. the distance between the binding points between the 
stretchable yarns and the yarns in the cross direction relative thereto is rela- 
tively long. Accordingly, a plurality of cross-direction yarns exists between the 
binding points. A stretchable yarn has a rest length, and it can be stretched 
longitudinally for increasing the length of the yarn longer than the original 
length. The yarn is restored substantially to its original length when the force 
directed at a stretchable yarn stops. The material of such a yarn may be for 
example: polyamide (PA), polyurethane (PU) or the high-elasticity yam accord- 
ing to publication US 6,030,905, for example. When the solid-liquid filtration 
cloth is being woven, the stretchable yarns are stretched to a first length. Dur- 
ing weaving, when the cloth is released from the weaving forces acting there- 
upon, the stretchable yarns tend to be restored to their rest length. Hereby, the 
length of the stretchable yarns is reduced, and as a result, the surface of the 
filter cloth takes a corrugated shape. By virtue of its corrugated outer surface, 
such a filter cloth has a large filtering area. In addition, the structure of the filter 
cloth is flexible, allowing the filter cloth to be tightened against the filter surface 
of the filtration apparatus. A flexible cloth remains well in position against the 
filter surface. A further advantage of the embodiment is that in disc filters of the 
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mining industry, a snab-blow can be used for removing the solids cake, allow- 
ing the filter bag to expand owing to the stretchable yarns and thus to contrib- 
ute to the removal of the solids cake. 

[0015] The essential idea of an embodiment of the invention is that 
the surfaces on the side of both the surface and the bottom of the solid-liquid 
filtration cloth are corrugated. This being so, the yarns having a highly chang- 
ing length constitute an intermediate portion having a sparse structure in the 
middle of the corrugated layers. The corrugated portions on the surface and at 
the bottom of the cloth may be arranged symmetrically or they can be arranged 
diagonally. Furthermore, the filtration portion on the side of the surface may 
serve as the actual filtering layer and the filtration portion on the side of the 
bottom may serve as a supporting structure. Either similar or different yarns 
and bindings can be used on the filtration portions of the surface and the bot- 
tom. Yarns having a changing length are bound to the remainder of the struc- 
ture of the cloth in the inner portion of the cloth, whereby they do not pass 
through the upwards-opening corrugated shape. 

[0016] The essential idea of an embodiment of the invention is that 
the area of the corrugated surface of the solid-liquid filtration cloth is 1 0 to 30% 
larger as compared with the even surface. 

[0017] The essential idea of an embodiment of the invention is that 
the area of the corrugated surface comprises corrugation crests, the lateral 
distance between said crests being between 10 and 40 mm. 

[0018] The essential idea of an embodiment of the invention is that 
the solid-liquid filtering device is a drum filter, and that the solid-liquid filtration 
cloth is arranged in such a manner that the grooves and crests therein pass in 
the axial direction of the drum filter. Accordingly, the grooves and crests are 
crosswise respective to the machine direction. This being so, the yarns having 
a highly changing length can tighten the solid-liquid filtration cloth tightly 
around the perimeter of the drum filter. 

[0019] The essential idea of an embodiment of the invention is that 
the solid-liquid filtering device is a drum filter, and that the solid-liquid filtration 
cloth is arranged in such a manner that the grooves and crests therein pass in 
the circumferential direction of the drum filter. Accordingly, the grooves and 
crests are substantially parallel respective to the machine direction. This solu- 
tion may be applied for instance when the solids cake is removed by means of 
a mechanical doctor blade. 
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[0020] The essential idea of an embodiment of the invention is that 
the solid-liquid filtering device is a disc filter, and that the solid-liquid filtration 
cloth is arranged in such a manner that the grooves and crests therein pass in 
the radial direction of the drum filter. Accordingly, the grooves and crests are 
transverse respective to the machine direction. This being so, the yarns having 
a highly changing length can tighten the solid-liquid filtration cloth tightly 
around the sector element of the disc filter. 

[0021] The essential idea of an embodiment of the invention is that 
the solid-liquid filtering device is a disc filter, and that the solid-liquid filtration 
cloth is arranged in such a manner that the rotational direction of the grooves 
and crests therein deviates by 1° to 30° from the radial direction of the disc fil- 
ter. This may improve the detachment of the solids cake in certain device as- 
semblies. 

[0022] The essential idea of an embodiment of the invention is that 
the filter cloth constitutes a filter element, which is a separate piece relative to 
the filter surface of the solid-liquid filter and can be arranged tightly against the 
filter surface of the filter. The filter cloth acts as the actual filtering layer in the 
assembly, the filter surface acting as a supporting layer. 

BRIEF DESCRIPTION OF THE FIGURES 

[0023] The invention will be described in more detail in the accom- 
panying drawings, wherein 

Figure 1 schematically shows a filtering device, i.e. a disc filter, ap- 
plicable to solid-liquid filtration, 

Figure 2 schematically shows another filtering device, i.e. a drum fil- 
ter, applicable to solid-liquid filtration, 

Figure 3 schematically shows the cross section of a solid-liquid fil- 
tration cloth of the invention after weaving, 

Figure 4 schematically shows the cross section of the solid-liquid fil- 
tration cloth of Figure 1 after heat treatment, 

Figure 5 schematically shows the principle of a second solid-liquid 
filtration cloth with the cloth in a weaving loom and stretched, 

Figure 6 schematically shows the solid-liquid filtration cloth of Figure 
5 after the cloth is released to its rest position, 

Figure 7 schematically shows the solid-liquid filtration cloth of Fig- 
ures 5 and 6 installed against the filter surface of a filter, 
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Figure 8 schematically shows the principle of still another solid-liquid 
filtration cloth in a situation wherein the length of the yarns having a highly 
changing length is at its longest, and 

Figure 9 schematically shows the principle of the solid-liquid filtra- 
tion cloth shown in Figure 8 in a situation wherein the length of the yarns hav- 
ing a highly changing length is significantly shortened. 

[0024] In the figures, the invention is shown in a simplified matter for 
the sake of clarity. In the figures, like parts are designated with the same refer- 
ence numerals. 

DETAILED DESCRIPTION OF THE INVENTION 

[0025] Figure 1 shows the principle of a typical disc filter. The disc 
filter comprises a basin 1 , into which a solution composed by a solid and a liq- 
uid is applied from a feeding channel 2. The disc filter comprises a tubular 
frame part 3 to be rotated around a horizontal shaft, a plurality of substantially 
triangular shaped sector elements 4 arranged adjacent to each other on the 
perimeter of the frame part in such a manner that said sector elements 4 con- 
stitute a disciform structure. The triangular flank surfaces of the sector ele- 
ments 4 are provided with a plurality of openings 5, the flank surfaces acting as 
filter surfaces 6, against which a filter cloth 7 is arranged. For the sake of clar- 
ity, Figure 1 only shows the filter cloth drawn on one sector element 4 and, fur- 
thermore, only one opening 5 is shown in an exaggerated size. Typically, a 
bag-like filter element is made from the filter cloth 7 and it can be arranged 
tightly on top of the sector element 4. In the filter, the filter cloth 7 acts as the 
actual filtering layer. The disc filter is rotated in direction A in a mixture 8 in the 
basin 1 , and at the same time, underpressure is created inside the sector ele- 
ment 4. Thereby liquid is allowed through the filter cloth 7 and further through 
the openings 5 in the filter surface 6 into the sector element 4. The solid re- 
mains on the surface of the filter cloth 7, from where it is removed by means of 
doctor blades 9, pressure medium jets or the like to a discharge pit 10 before 
the following filtration cycle. 

[0026] Figure 2 shows the principle of a drum filter. A drum filter dif- 
fers from the above-described disc filter in that hollow longitudinal spaces 11 
are provided on the perimeter of the frame part 3, the outer perimeter of the 
spaces acting as the filter surface 6. In Figure 2, the structure of only one such 
space 11 is shown in more detail for the sake of clarity. As the figure shows, 
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the filter surface 6 is provided with a plurality of openings 5. The filter cloth 7 is 
arranged on the perimeter of the drum filter. The filter cloth 7 can be composed 
of one or more pieces forming a replaceable filter element. In Figure 2, the fil- 
ter cloth 7 is shown with a dashed line for the sake of clarity. The drum filter is 
rotated in direction A around its longitudinal axis in the basin 1 containing the 
mixture 8 to be treated. A solids cake generated on the surface of the filter 
cloth 7 can be detached by means of a doctor blade or the like to the dis- 
charge pit 10 before the following filtration cycle. 

[0027] Figure 3 shows a highly simplified cross-section of a solid- 
liquid filtration cloth after weaving, before heat treatment. The solid-liquid filtra- 
tion cloth 7 can be woven by using a plurality of longitudinal yarns 12, which 
bound with a plurality of cross-direction yarns 13. In the weaving loom, the lon- 
gitudinal yarns 12 may be in the warp direction and the cross-direction yarns 
13 may be in the weft direction. The cross-direction yarns 13 are in two layers. 
The cross-direction yarns 13a passing on the side of the surface 14 of the filter 
cloth 7 constitute, together with the longitudinal yarns 12, a filtration portion 15 
on the side of the surface 14 of the filter cloth 7. The yarns and the weave 
structure of the filtration portion 15 are designed to have a density letting liquid 
through but retaining solid particles on the side of the surface 14 of the cloth 7. 
Different weaves and other structures may be applied to the weaving of the 
filtration portion 15. 

[0028] By contrast, the side of the bottom 16 of the filter cloth 7 is 
provided with a plurality of highly heat-shrinkable cross-direction yarns 13b 
bound with the longitudinal yarns 12 thus constituting, on the side of the bot- 
tom 16 of the filter cloth 7, a bottom layer 17 whose structure may be very 
sparse, i.e. having a high permeability. Furthermore, the high-shrink yarns 13b 
have a long free run, i.e. distance L1 between binding points 18 is long. In 
practice, the distance L1 between the binding points 18 may be along the 
length of more than 15 longitudinal yarns 12. In some cases, the distance L1 
may be up to the length of 55 longitudinal yarns 12. In addition, the high-shrink 
yarns 13b pass on the side of the bottom 16 of the cloth 7 as straight as possi- 
ble, and do not wind with the longitudinal yarns 12. 

[0029] Figure 4 shows, highly simplified, the filter cloth 7 of Figure 3 
after heat treatment subsequent to the weaving. By the action of heat, the 
length of the yarns 13 is highly shortened, whereby the binding points 18 have 
moved closer to each other, i.e. distance L2 is clearly shorter than the original 
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distance L1 . Since the cross-direction yarns 13a passing on the side of the 
surface 14 are either substantially non-heat-shrinkable or their shrinkage is 
considerably less than that of the bottom-layer yarns 13b, no significant 
change in length occurs on the filtration portion 15 by the action of the heat 
treatment. The significant change in the length of the yarns 13b of the bottom 
layer 17 results in the yarns 13a and consequently also the entire filtration por- 
tion 15 taking a corrugated shape as a result of the forces generated by the 
shrinkage. The binding points 18 are now located at the bottoms of the corru- 
gations. The dimensions of the corrugated shape, i.e. height H of the crests of 
the corrugations and distance M between the crests of the corrugations de- 
pend, inter alia, on the magnitude of the shrinkage and the distance L1 be- 
tween the binding points 18. The height H of the crests may be between 2 and 
12 mm and the distance M between the crests may be between 10 and 40 
mm. At a crest, the largest distance P between yarn 13a and yarn 13b can be 
between 1.5 and 1 1.5 mm. In addition, the corrugation is affected by the mag- 
nitude of the shrinkage difference between the high-shrink yarns 13b and the 
other cross-direction yarns 13a. The shrinkage of yarns 13b may be several 
times greater than that of yams 13a. The shrinkage can be determined for in- 
stance according to standard SFS-EN 1 3844. 

[0030] In some cases, the filter cloth can also be woven by the 
yarns 12 being wefts and, correspondingly, the yarns 13b having a highly 
changing length being in the warp direction during the weaving. It is also pos- 
sible to arrange longitudinal yarns 12 in the cloth, which are also highly shrink- 
age. Such yarns 12 may be selected such that they shrink at a lower tempera- 
ture than the high-shrink cross-direction yarns 13b. This allows for instance a 
drum filter element to be created of the filter cloth 7, in which element the 
shrinkable longitudinal yarns 12 are in the axial direction of the drum filter and 
the cross-direction yarns 13b are in the circumferential direction of the drum. In 
this case, the filter element may be first heat treated at a lower temperature, 
whereby the filter element settles correctly at the perimeter of the drum filter in 
the axial direction. Heat treatment at a higher temperature may then be per- 
formed, whereby the cross-direction yarns 13b shrink considerably and the 
filter element is tightly tightened onto the perimeter of the drum filter. This be- 
ing so, the grooves and crests form in the axial direction of the drum filter. 

[0031] Figures 1 and 2 illustrate with dashed lines 30 how the 
grooves and crests of a corrugated solid-liquid filtration cloth may pass at the 
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filter surface. 

[0032] It is also possible to employ other kinds of high-shrink yarns 
at the bottom layer 17 of the filter cloth 7. The yarns 13b do not necessarily 
have to be heat-shrinkable, but yarns may also be employed whose longitudi- 
nal shrinkage is achieved by directing another physical or chemical treatment 
at the cloth. 

[0033] Figure 3 further shows that the binding points 18 are on the 
opposite side of the corrugated contact surface of the cloth 7. The binding 
points 18 are thus located at the bottoms of the corrugations. Consequently, 
the yarns 13b having a highly changing length do not pass through the corru- 
gations on the contact surface, but the corrugations open free away from the 
cloth 7. This allows the attachment of the solids cake to the contact surface of 
the cloth 7 to be avoided, whereby no problems are created at the detachment 
stage. 

[0034] For the sake of clarity, Figures 5 to 9 do not show the cross- 
direction yarns at all. In addition, the figures are also otherwise simplified and 
the features characteristic of the invention are emphasized for improved clarity. 

[0035] Figure 5 shows the principle of another solid-liquid filtration 
cloth 7 in a situation wherein the cloth is still in the weaving loom, and is thus 
stretched in direction B to its full length. In this case, a plurality of stretchable 
yarns 13b is provided on the side of the bottom 16, whereby the length of the 
yarns can be increased by directing a longitudinal force thereto, their length 
being restored substantially to the original length after the force acting in direc- 
tion B stops. During weaving, a longitudinal force is directed at the stretchable 
yarns 13b, since the cloth is fastened at its edges to the weaving loom. When 
the cloth 7 is released from the weaving loom, it assumes the form correspond- 
ing to the rest position shown in Figure 6. The initial distance L1 between the 
binding points 18 changes into distance L2 when the longitudinal force stored 
in the stretchable yarns 13b tends to shorten the length of the stretchable 
yarns 13b. As a result, the filtration portion 15 on the surface 14 of the cloth 7 
takes a corrugated shape. Figure 7 further shows a situation wherein the filter 
cloth 7 is arranged against a filter surface 6 provided with openings 5. A filter 
element, arranged on top of a sector, perimeter of the like frame part belonging 
to the filter, may be made from the filter cloth 7. The filter element may be 
dimensioned such that in the rest position it is somewhat, e.g. 10 to 20% 
smaller than the frame part of the filter, whereby the filter element has to be 
somewhat stretched when being installed in position. In this case, the length of 
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the stretchable yarns 13b increases and a force is stored therein that keeps 
the filter element tight against the filter surface 6. As Figure 7 shows, distance 
L3 is between the binding points 18, its magnitude being between distances L1 
and L2. An advantage of such a stretchable filter cloth 7 is that it is relatively 
easy to install in position and yet it remains well in position during the filtration. 
The material of the stretchable yarns 13b may be for instance: polyamide (PA), 
polyurethane (PU) or the high-elasticity yarn according to publication US 
6,030,905, for example. 

[0036] Figure 8 further shows the principle of a third solid-liquid fil- 
tration cloth 7. In Figure 8, the cloth 7 is shown before heat treatment and in 
Figure 9 after heat treatment, the length of the heat-shrinkable yarns 13b in the 
cloth having shortened significantly. In contrast to the solutions presented in 
the previous figures, a filtration portion 19 on the side of the bottom is provided 
on the side of the bottom 16 of the solid-liquid filtration cloth 7, whereby a 
sparse intermediate portion 20 composed of highly heat-shrinkable yarns 13b 
is provided between the filtration portions 15 and 19, the intermediate portion 
not participating in the actual filtration. As Figure 9 shows, after heat treatment, 
the filtration portion 15 on the side of the surface 14 of the cloth 7 has a corru- 
gated cross-sectional shape. This being so, the filter cloth 7 has a substantially 
larger filtering area than have conventional filter cloths. The area may be 10%, 
even 30% larger than that of cloths having an even surface. Furthermore, the 
second filtration portion 19 on the side of the bottom 16 of the filter cloth 7 also 
has a corrugated cross-sectional shape. In this case, open spaces remain be- 
tween the bottom 16 of the cloth 7 and the filter surface 6 on the portions be- 
tween the crests. In these spaces, the liquid that has permeated the filter cloth 
7 may flow toward the openings 5 on the filter surface 6. The second filtration 
portion 19 may be made sparser than the outer filtration portion 15. 

[0037] In Figure 9, the binding points 18 are inside the cloth 7 be- 
tween the corrugated contact surfaces. The binding points 18 are thus located 
at the bottoms of the corrugations inside the cloth 7. Consequently, the yarns 
13b that have a highly changing length do not pass through the corrugations 
on the contact surfaces, but the corrugations open on each contact surface 
free away from the cloth 7. 

[0038] In the solid-liquid filtration cloth 7 according to Figures 3 to 9, 
either stretchable yarns, highly heat-shrinkable yarns, or other yarns suitable 
for the purpose may be employed, the length of which can be significantly 
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changed in the desired manner. As is shown in Figures 5 to 9, the cross- 
section of a stretchable yarn, a highly heat-shrinkable yarn or the like yarn 13b 
can be dimensioned larger than that of the other parallel yarns 13a and 13c. 
The dimensioning of the yarns 13b can be selected in a manner generating a 
sufficient force to achieve a corrugated shape. By contrast, the dimensioning of 
the yarns 13a and 13c may be arranged in a manner allowing the desired filter- 
ing characteristics to be achieved in the cloth. 

[0039] Let it be mentioned that the cloth 7 may have another corru- 
gated shape than is shown in Figures 4 to 9 by way of example. For example, 
in the solution of Figures 8 and 9, the crests in the filtration portion 15 on the 
side of the surface may be arranged at different points than the crests in the 
filtration portion 19 on the side of the bottom 16. This being so, the structure is 
diagonal. 

[0040] Furthermore, in a double corrugated structure such as that of 
Figures 8 and 9, the distances L1 between the binding points 18 may be di- 
mensioned to be of different magnitudes on the side of the bottom 16 and the 
surface 14 of the cloth, if need be. 

[0041] Although a disk filter and drum filter were described above by 
way of example, the invention is applicable in connection with mechanical 
solid-liquid filters of other kinds. 

[0042] The drawings and the related description are only intended 
to illustrate the idea of the invention. The details of the invention may vary 
within the scope of the claims. 



